This article introduces models of collaborative learning based on sociocultural learning theories and their possible application to developing more effective learning opportunities in information literacy teaching. As described in the research of Vygotsky and other theoreticians, sociocultural learning theories are learner-centered and provide insight into collaborative approaches to student learning. These theories take into account the social and cultural aspects of acquiring knowledge. Collaborative learning, as outlined in the literature review, is an effective means of increasing student achievement and cognitive development. Research also shows that in a community-oflearners, a learner's potential performance level is increased. In the last section of this article, several collaborative learning models are introduced. These models are the jigsaw model, reciprocal model, and collaborative peer groups including problem-based and resource-based learning. These models are applied to information literacy teaching to demonstrate how collaborative learning approaches enhance information literacy teaching. At the end, the comparison of traditional library classroom and the communityof-learners environment is introduced and it concludes that the information literacy community of learners is an effective learning environment to improve student learning.
Introduction
University libraries have a long history of teaching users to effectively use the library and library resources. Many library classes have been based on behavioural learning theories which are geared for efficiently transmitting knowledge and skills to evaluating resources; from how to use a particular database or a product to how to understand database process; from specific skills to general, transferable critical thinking and lifelong learning skills. The pedagogy based on behavioural theories is no longer accommodating the changes in the focus of the information literacy teaching. Both academic staff and librarians need to re-think pedagogies in information literacy teaching to meet the new challenges and develop students' critical thinking and lifelong learning skills.
In the last two decades, cognitive constructivist learning theories have been discussed and applied to information literacy teaching. 16 Cognitive constructivist theories have also been used to design online information literacy tutorials and library computer classrooms. 17 Cognitive constructivism focuses on students as individuals who "construct their own knowledge as they engage in the processes of interpreting and making sense of their classroom experience." 18 It considers that new knowledge is always constructed and built on previous knowledge. This is a learner-centered approach where the teacher aims to elicit and understand what previous knowledge each individual has and helps him/her construct new knowledge on top of it. However, cognitive constructivism has been criticized for being too closely focused on the individual while ignoring the social and cultural context of learning.
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In recent years, sociocultural learning theories have appeared in library literature.
Simons et al. have adopted sociocultural learning theories to develop a learning library
where students interact with information resources as directed by faculty, complete assignments and study with peers, extend their knowledge at multiple levels, seek connections and make meaning in more self-directed ways.
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Lazarow has briefly mentioned how she has applied Vygotsky's theory to her information literacy classes. 21 Sociocultural learning theories are new to librarians. In library literature, little has been written about the principles of sociocultural learning theories and how to apply them to information literacy teaching activities. This article is intended to fill this gap by providing a brief overview of sociocultural learning theories and introducing a way in which they can be used to improve information literacy teaching.
Sociocultural learning theories take a learner-centered approach. Rather than viewing individuals, sociocultural theories take much greater account of the important roles that social relations, community and culture play in cognition and learning.
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Sociocultural theories draw heavily on the work of Vygotsky as well as other later theoreticians such as Lave, Lemke, Rogoff and Wertsch. 23 Sociocultural theories claim that "learning, thinking and knowing are relations among people in activity in, with, and arising from the socially and culturally structured world." 24 Vygotsky describes that learning is embedded within social events and social interaction plays a fundamental role in the improvement of learning 25 . Lemke describes thinking as a socially visible process, occurring 'out there' in the social world. 26 Nuthall explains this with an example: "we understand a word by knowing how it is used, who uses it, and in what physical, social and historical context it gets used. These are what we know when we 'understand' a word rather than some mental entity called 'meaning.'" 27 Nuthall further states that "the words used to talk about mental processes refer to nothing more than the things we do in interaction with others when we are engaged in 'thought-related' activities."
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When we view sociocultural theories within our real world, it is not hard to understand that learning is embedded in a social and cultural context. Moore explicitly explains that "children are surrounded by other people who interact and communicate Sociocultural learning theories and collaborative learning 8 with them. As they mature, they become part of other social networks (e.g. school, college, church, work, volunteer organizations) that continue to shape their thinking, learning and development through social interaction."
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Collaboration and Collaborative learning
Vygotsky says learning "appears twice: first on the social level, and later, on the individual level; first between people (interpsychology), and then inside the child (intrapsychology)." 30 While Vygotsky's research was derived from working with and observing children, the important idea of the interrelationship of the outside and the inside, the social and cognitive processes, remains valid in adult learning. Without social and cultural interaction, "meaning of context and content would not exist. At the same time, the means and the transference from the unknown to the known would disappear.
Internalization and learning would never occur." 31 Therefore, collaboration "serves as a powerful vehicle of socialization in human psychological development."
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Collaborative learning is defined as "an instruction method in which students at various performance levels work together in small groups toward a common goal." 33 Vygotsky states that play plays an crucial role for children to move from one level of cognitive development to the next. When children interact physically and socially with an object, they conceptualize and express ideas, in which their thinking transforms from the concrete to the abstract. 34 This can also apply to the higher education learning situation. In the collaborative learning environment, students interact with learning tools and other members in group activities; they express and conceptualize their viewpoints and also listen to others to solve problems, to complete their tasks, or to generate new ideas. 
Collaborative learning environment: a community-of-learners
According to sociocultural theories, learning is enhanced when knowledge is shaped by the activities and perspectives of the group. There will be an opportunity for more academically capable students to assist less capable students. 36 In adult learning situations, the teacher becomes the facilitator whose responsibility is to create a climate to foster collaborative learning. Both teachers and learners are participants in the learning process, "a sense of community is created, and knowledge is considered to be located in the community rather than the individual."
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In the community-of-learners, students take on the role of collaborative community members. They work toward their common goal -to complete the task. In achieving this goal, they will listen to others and engage in brainstorming and discussion in order to find the best solution to the question or to complete the task. Students are provided with opportunities to express themselves and to take initiatives. Teachers are guides to intervene if students ask questions or stray off the task in the class. In the community-of-learners, "the students also had opportunities to practise various social skills as they jointly worked out problems and co-constructed knowledge in the learning community." Nuthall has explained the three important characteristics of the transitional process that occurs in the learner's ZPD: "first, it involves interaction between participants of unequal expertise or knowledge; second, during the process of interaction, the child internalizes a transformed version of interaction; third, the outcome of the transitions that take place within the child's zone of proximal development is the ability of the learner to act and think independently."
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Hearn states that "development within the ZPD is preceded by two interdependent types of interaction that occur within this zone: scaffolding and intersubjectivity." Hearn goes on to describe scaffolding as "a metaphor for the interaction between an expert and a novice engaged in a problem solving task."
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In collaboration with others, the experienced peers (or teachers) offer scaffolded assistance to the learners and guide them to complete tasks or to solve problems which would not be competed or solved without the experienced peers' assistance. Hearn pointed out that successful scaffolding is "dependent on intersubjectivity, which is perceived as defining and limiting a task between individuals to arrive at a shared perspective or view of its goals and subgoals." 43 Full development of the ZPD depends upon full social interaction. In fact, this is considered to be crucial for successful interaction in the ZPD. Anton emphasizes that "in working within the ZPD, it is not the successful completion of the task that is of importance, but the higher cognitive process that emerges as a result of the interaction."
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Although the concept of the ZPD was originally constructed to describe child development in interaction with adults, "the current view of the ZPD has been expanded beyond novice-expert interaction." 45 The important concept of the ZPD remains valid in tertiary student learning which enables us to understand that all learners are potentially better learners and to treat all learners as "able to offer new and valuable insights with respect to the issues being discussed in the classroom." 46 In summary, according to sociocultural theories, learning happens through social interaction and is situated in specific cultural environments. Collaboration plays a key role in thinking and learning. Collaborative learning provides learners with the opportunity to interact with others and engage in solving problems or completing tasks, to think and talk about their thinking and explore the answer to the problems or tasks. Let us look at how we can apply sociocultural theories to information literacy teaching activities. Pedagogy for information literacy teaching suggested by the American Library Association has also reflected the student-centered collaborative learning approach. 48 Sociocultural learning theories provide us with an excellent framework to understand how students learn. Clearly the general tendency in information literacy teaching is to reduce the time teachers/librarians spend delivering lectures and increase the time spent interacting with students while they are doing learning tasks in the classroom. Instead of using traditional methods, we need to employ collaborative learning activities in information literacy teaching. Through collaborative activities and interactions, teachers/librarians can provide learners with effective assistance that will enable them to perform at higher levels than they would otherwise.
Applying sociocultural theories to information literacy classroom teaching activities
An effective collaborative learning activity is critical to successful information literacy teaching and it needs to be carefully planned. Vygotsky argues that effective tool use "is fundamental not only because it has helped them [learners] relate more effectively to their external environment but also because tool use has important effects upon internal and functional relationships within the human brain." 49 In information literacy teaching, books, journals or journal articles, library catalogues, online databases, Internet resources and so on can all be effectively used as learning tools in a collaborative environment to improve student learning. Below are some collaborative pedagogical learning models in information literacy teaching based on sociocultural theories.
Collaborative learning models
Jigsaw model
The jigsaw method, developed by Aronson, is a collaborative group learning model used in the classroom in which students are assigned part of a discussion topic to learn and subsequently to teach to others via reciprocal teaching. 50 -Is the article published in a popular magazine or scholarly journal?
In the class, all students are given the above four evaluation criteria. The class is divided into jigsaw teams and four members are in each team. Each group is given a copy of citations for them to search for the fulltext online. After all jigsaw teams find the online books, articles or website, each student in each team is assigned one criterion group to study. Then students break up into "expert" groups: the Criterion 1 group, Criterion 2 group, and so on. All students who are assigned criterion 1 will join the Criterion 1 expert group, and so on for all other expert groups.
In these expert groups students help each other, learn the material and prepare a lesson for their original (jigsaw) team. Once the students learn the material in the expert groups, they return to their jigsaw team to teach the material to their teammates and to learn the other criteria. Therefore students in all the teams will learn how to evaluate The whole process in this activity presents the norms of collaboration among students. Students are encouraged to take responsibility for their own learning and to share their expertise with others. The goal of these norms is to establish a classroom in which students will learn how to evaluate information in interaction with others. The jigsaw model offers an excellent opportunity for students to interact with criteria, with resources and with other peers. Learning occurs when students interact within their expertise group and their jigsaw team. Knowledge is constructed and internalized on each individual level therefore their learning can be improved.
Reciprocal model
The reciprocal model was originally developed by Palinscar and Brown to improve student reading comprehension. 53 However, "the potential of reciprocal teaching has been widely explored in classroom teaching and learning across various classroom contexts." 54 impetus for discussion. At last, the leader asks for predictions about future content. In the ongoing interaction, the teacher and students share the expertise and responsibility of leading the discussion. In the flow of group discussion, the teacher gives guidance and provides feedback according to the varying need of the participants. 55 The reciprocal model can be used in information literacy teaching. 
Collaborative peer groups
Collaborative peer groups are groups of equals who learn in a group to share ideas and experiences, assist one another to solve problems and to reach a common goal.
According to sociocultural learning theories, the more students engage in group activities and interact with each other, the better they will learn. In a collaborative peer group, students share their views and perspectives with their peers so that they can explore different ways of approaching the learning objects and solving problems. They can also build on each other's contributions to re-construct their new knowledge and therefore construct their own thinking process.
In order to make the peer group more collaborative and interactive, the appropriate learning objects are very important. Due to the information literacy nature of resource seeking and evaluation, the problem-based learning model and resources-based learning model of collaborative peer groups can be used effectively in information literacy teaching.
Peer groups: Problem-based learning model according to its relevance to the patient described in the case and the quality of its information such as the accuracy, timeliness, or evidence-base.
Problem-based learning emphasizes collaborative learning. Students explore, solve problems and understand the process of how the problems were solved, which encourages the deep learning approach, instead of simply memorizing the solution.
Through solving problems, students learn to effectively find information and critically evaluate information resources, therefore their cognition is developed. PBL has been adopted in information literacy teaching in many university libraries in the USA and Australia in recent years.
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The main focus of problem-based learning is on the process of how to solve the problem in a group instead of finding the solution to the problem. Once students have understood the problem, they need to use their existing knowledge and work as a group to interact with research tools and other peers to learn new knowledge to fill in the gaps to solve the problem; therefore, the students' ZPD is developed. PBL uses a studentcentered learning approach and encourages the development of students' critical thinking and lifelong learning skills. PBL can be used effectively in integrating information literacy into course curriculum by searching and applying information to answer questions in an academic course.
Peer groups: Resource-based learning model
According to Breivik, problem-based learning actually "rests on the foundation of resource-based learning." 63 Resource-based learning is learning directly by engaging with resources. Resources could include "books, journals, television, online databases, radio, community experts, government agencies, the Internet, and CD-ROMs….all these sources become learning tools." Resource-based learning has been used in information literacy teaching in US university libraries. 66 Brown and Krumholz give an example of a science librarian and a microbiology professor collaborating to offer resource-based learning. 67 The librarian offers a one-hour, hands-on information literacy class in the use of a suite of databases from the University library. Then, the microbiology professor offers a fifty-minute lecture and gives students a list of articles selected from the Science and Nature journals between 1982 and 1997, from which each student is assigned a refereed article to be presented in the class. Then, students need to perform a literature search to find two articles related to the one being presented. One article is required to be from a nonrefereed journal and another from a refereed journal. The presenter submits a discussion of the major differences between the contents and the conclusions. Another student delivers an oral critique of the article and prepares a summary of their criticisms. To stimulate discussion, two other students then ask questions about the presented article.
The faculty member grades these written and oral literacy events to evaluate the students' understanding of the material in the article. The librarian assesses their ability to locate, evaluate, and effectively use the information in the papers using checklists based on ACRL standards.
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This activity promotes pedagogically advanced learning through the studentcentered and resource-based learning activity to develop the interaction of resources, teacher, librarian and students. RBL enables librarians to use information resources as learning tools to facilitate student learning, to assist students to solve problems or answer questions by applying information based on the resources. RBL is an ideal pedagogy for librarians and academic staff to work together to integrate information literacy into course curriculum.
Information literacy community-of-learners
As discussed above, in the community-of-learners the emphasis is not on the transference of skills or knowledge, but "on the collaborative use of mediational means, wherein teachers and children engage in exploratory talk and activity that assist them in the appropriation of skills, words, and knowledge as tools for reorganizing and understanding their experiences."
69 Student learning will be improved within this specific social and/or cultural interactive environment.
Based on the role of students, teachers and contents in the community-of-learners described by Brown and Associates and Imel, Wang has summarised and compared the traditional library classroom and the information literacy community-of-learners environment as shown in Table 1 In the information literacy community-of-learners, students and teachers/librarians are community members and play different roles than in the traditional library classroom. The traditional teacher's role as authority or transmitter of knowledge is reframed as knowledge co-learner. The traditional student's role as a knowledge receiver and note taker also shifts to that of a more active problem solver, contributor, and discussant. The teacher is no longer a manager but becomes the motivator to create a climate fostering collaborative learning, and the guide to aid the students learning.
According to sociocultural learning theories, a well designed group learning activity in an information literate community-of-learners environment will enable students to develop their ZPD and improve their learning.
Conclusion
The focus of information literacy teaching needs to move from specific skills to general, transferable critical thinking and lifelong learning skills. When teachers/librarians are moving their teaching focus, they need to re-think pedagogies in information literacy teaching. Learning theories and information literacy standards should be used as the foundation of all information literacy learning design and activities.
According to sociocultural learning theories, a collaborative learning activity is critical in teaching. A well designed learning activity will engage and motivate students in learning and develop their critical thinking and lifelong learning skills. Sociocultural learning theories provide us with excellent models to develop collaborative learning activities enabling students to actively engage in the learning process; to create an information literacy community-of-learners for students to interact with each other; to understand the zone of proximal development and to guide students to reach their full potential developmental level. However, these collaborative learning models might not be applicable to all information literacy classes, and they might not be fully adequate in fostering a learner-centered pedagogy in information literacy teaching. 
